There has been considerable interest of late in the transition of seemingly vegetative shoots of angiosperms into "reproductive" axes with their appendages. The flowering shoot formed in this manner is assumed to be a reflection of a change or changes which must have taken place in the activity of the apical meristem. It is well known for certain angiosperms that a proper period of photoinduction will bring about flowering. While a considerable amount of information has accumulated on the responses of plants to photoperiodism, very few correlative anatomical studies have been made of the same plant material. Descriptive studies do exist for some angiosperms, but most of these are unrelated to controlled experimental studies on the effects of photoperiodism.
There has been considerable interest of late in the transition of seemingly vegetative shoots of angiosperms into "reproductive" axes with their appendages. The flowering shoot formed in this manner is assumed to be a reflection of a change or changes which must have taken place in the activity of the apical meristem. It is well known for certain angiosperms that a proper period of photoinduction will bring about flowering. While a considerable amount of information has accumulated on the responses of plants to photoperiodism, very few correlative anatomical studies have been made of the same plant material. Descriptive studies do exist for some angiosperms, but most of these are unrelated to controlled experimental studies on the effects of photoperiodism.
Not all inflorescences or flowers are clearly transformations of shoots that were previously vegetative, for buds continue to be formed in some species after the plant has been induced to flower. Whether the apices of these later-formed buds exhibit initially a structure comparable to the parent vegetative shoot apex or whether they are, from their inception, fundamentally different in organization has not been elucidated.
For many years the structure of shoot apical meristems in angiosperms has Leens described in terms of planes of cell divisions. In most angiosperms there is a discrete outer layer or layers (tunica), the cells of which show a preferred plane of cell division. New cell walls are perpendicular to the surface of the shoot apex. The tunica encloses a mass of cells (corpus) in which cell divisions may be in various planes. In most, if not all, of the shoot apices of angiosperms so far investigated there is a superimposed cytological zonation pattern. The cells which lie in the uppermost central position of the corpus, and to a lesser degree those on the distal side and immediately adjacent in the tunica, are frequently enlarged, possess conspicuous vacuoles, and show less avidity for histochemical stains than do surrounding cells. Even though observed cell divisions are infrequent in this zone, ontogenetic continuity nevertheless is achieved with subjacent regions. This "central zone" undoubtedly has a role in vegetative growth, but its full physiological significance is certainly unknown at the present time.
The results of certain studies indicate that a "reproductive" apex, whether of an inflorescence or a flower, is the result of a gradual change from the zonal pattern characteristic of vegetative apices to one characteristic of reproductive apices.1 Tunica-corpus organization also has been described for inflorescence and flower apices.2 By other investigators' the occurrence of cytological differentiation in a vegetative apical meristem is interpreted in quite a different way. The centrally located zone is considered to be inactive during vegetative growth. It is so coInsidered because of the reported lack of, or paucity of, cell divisions, the state of the chondriome, and the frequent high degree of vacuolation of the cells. At the time of flowering, these "reserved" cells become active, leaving the vegetative body behind and forming an inflorescence or flower, as the case may be.
In summary, we believe that indisputable proof has not been offered to show whether the reproductive apex of an angiosperm is derived from the vegetative state of the meristem through a series of transitional changes involving the entire apical meristem or whether only a central portion of it is responsible for the reproductive apex through a type of "dedifferentiation."
The authors are engaged in a study of the photoperiodic effects on flowering and the correlative anatomical changes that accompany the effective inductive photoperiods in certain angiosperms. The results of these studies will be reported at a later date.
In the present paper the authors propose to present information on the structure of apices of both vegetative and reproductive shoots of selected gymnosperms. The results and the conclusions arrived at may well prove to be applicable for gymnosperms in general.
Many of the controversial issues discussed earlier apply equally well to gymnosperms. Despite the wealth of information on both the vegetative body and the reproductive cycle in gymnosper-s, very little, if any, information is available on the initiation of strobili or on the structure of their apical meristems.
The vegetative meristems of the majority of gymnosperms lack organization into a definite outer inclosing layer or layers (tunica). They do, however, exhibit cytological zonation par excellence. In most, if not all, gymnosperms, the cells of a lens-shaped zone in the upper portion of the apical meristem exhibit many of the same cytological features described for cells of the comparable zone in angiosperms, via., large size, frequently the presence of large vacuoles and starch grains, and general light staining of nuclear and cytoplasmic contents with commonly used histological stains.4 In fact, this zonation is so pronounced that it was described and generally recognized in gymnosperms before it was in angiosperms.
A study was undertaken to determine whether any differences exist, qualitative or quantitative, in the structure of apical meristems during the development of gymnospermous reproductive structures (strobili). This investigation includes at least one species from each of a number of genera, viz., Ginkgo biloba, Pinus, Larix, Tsuga, Picea, and Pseudotsuga. In this preliminary report, the results of an investigation on Larix decidua will be presented, leaving the detailed descriptions of other species for a subsequent article.
The genus Larix is characterized by having the shoot dimorphic and deciduous.
After the first year, all foliage leaves occur on short shoots or spur shoots. (Fig. 1) (Fig. 1) and a vegetative short shoot (Fig. 2) Fig. 3 , potential megasporangiate strobilus. Fig. 4 ? microsporangiate strobilus. Material fixed August 15, 1956, and August 8, 1956, respectively. Both X 190. that all cells of the axis take their origin from them, directly or indirectly. These cells are not visualized as histogens, that is, as possessing unique capabilities; rather, we stress their importance in being at the apex of basipetally contiguous tissue systems. 
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AI examination of the apex of a vegetative short shoot reveals a structure fundamentally similar to that of the long shoot. The apex is invariably a low dome, but with a zonation pattern comparable to that of vegetative long shoots (Fig. 2) .
Because the expected position of cones can be determined with some degree of certainty, buds could be classified into potentially micro-and megasporangiate strobili. Collections were made early enough to include the formative stages of both types, although the conclusive determination of megasporangiate strobili could not be made until the following spring. No structures in the axils of primary appendages were observed in the fall collections which would qualify as being ovuliferous scale primordia. Because long shoots can arise as proliferations from short shoots, it is possible that some collections represent this transition. However, the distinctive shape of the apical cone sets it apart from the other three categories. The apex is a large, rounded dome (Fig. 3 ). An upper central zone has been identified in all cases, underlaid by a wide zone of pith rib meristem. The dimensions of the central zone are not as great as in vegetative shoots.
Microsporangiate strobili likewise exhibit a comparable type of organization, from inception of the cone through the period of initiation of microsporophylls (Fig. 4) . The central zone becomes modified or is entirely absent as a definable zone after all the sporophylls have been initiated. Apparently each large cell of the residual apex undergoes several divisions, and all the derivatives eventually become uniform in size and morphology.
To date, comparable studies of vegetative apices and both types of reproductive apices have been made of Pinus sylvestris. All the apices have the same basic zonation pattern. In Ginkgo, only the vegetative apex and the microsporangiate strobilus have been studied in detail. There is agreement here, also.
In conclusion, it can be stated that for a limited number of species of gymnosperms there is no "reserved" portion of an apical meristem which is concerned primarily with the formation of reproductive shoots.
Summary.-There are conflicting descriptions of changes that occur in the structure of an apical meristem in angiosperms during the transition to flowering. They are (1) that a "reproductive" apex is the result of a gradual change in zonation pattern which involves the entire apical meristem and (2) that the reproductive apex arises from a "reserved" portion of an apex which previously had no function during vegetative growth. A developmental study of vegetative and reproductive apices of certain gymnosperms, viz., L. decidua, P. sylvestris, and G. biloba, reveals no basic difference in structure between the two categories of apical meristems. The size of the central zone may vary in vegetative and reproductive apices of the same species, but it is always present and in the same relationship to adjacent zones. A more extensive study is being undertaken currently to determine the general applicability of these findings throughout the gymnosperms. Univ. Calif. Pubis., Botany, 25, 513, 1953. 3 R. Buvat, Ann. sci. nat., Botan. Ser., XI, 13, 199, 1952; Ann. biol., 31, 595, 1955 . 4M. Johnson, Phytomorphology, 1, 188, 1951 H. Camefort, Ann. sci. nat., Botan., Ser. XI, 17, 1, 1956. STRONTIUM 90 The various test nuclear fission explosions carried out since 1945 have resulted in the world-wide dissemination of detectable amounts of long-lived radioactive strontium 90.1 This isotope must have been delivered to the Atlantic Ocean essentially completely as fallout, and consequently to the surface layers only. Since the half-life of the radioactivity is long (28 years) compared with the time span over which it has been delivered, measurements of the concentration of radioactivity in sea-water strontium may be used to test various hypotheses both of the marine geochemistry of strontium and of the circulatory mechanism of the upper layers of the oceans.
Theorizing about the marine geochemistry of strontium radioisotopes is made simple by the high concentration of the element in sea water (about 8.2 mg/l at chlorinity 19.38 per mill).2 The strontium is present preponderantly as ions in solution and at so high a concentration that biological and chemical processes rarely produce a detectable change in the Sr: Cl ratio. This same high concentration, coupled with the higher concentration of calcium, makes the chemical preparation of small amounts of strontium radioactivity a difficult task. Fortunately strontium 90 decays to produce daughter radioactive yttrium 90 (half-life, 64 hours), and in this form there can be prepared for counting nearly weightless samples, which represent the radioactivity of very large amounts of elemental strontium. It was our initial hope that the yttrium 90 radioactivity of sea water could be extracted directly, but several attempts with thenoyltrifluoroacetone in benzene as extractant yielded products too heavily contaminated with natural radioactivities.
The procedure which we have finally adopted, and which has yielded the data presented below, is based on the initial precipitation of strontium and calcium together as carbonates, their reprecipitation as carbonates in the presence of enough tetrasodium ethylenediamine tetraacetate (EDTA) to hold most of the calcium in solution, and separation of strontium as nitrate in 78 per cent HNO3. This last step is repeated once after ferric hydroxide and barium chromate scavenging to remove natural radioactivities, and the strontium is collected and weighed as SrCO3. This precipitate, redissolved, can be milked, at intervals of two weeks or more, of the yttrium 90, which is then counted in a small volume GM counters with anticoincidence shielding, substantially as described by Martell.4 Our milking procedure for yttrium 90 consists of coprecipitation as hydroxide with 5 mg. of specially purified ferric ion and filtration on commercial Millipore HA filters.
